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An insecticidal and acaricktel smoke fumigant formulation is obtained by mixing granules A having a 
btik soe^Qravity of 0.3 to 0.9 and containing a pyrethroid compound as an active tngiedient an 
Sm^^suKice and an organic blowing agent, with granules B having a bulk specrfk ; Qravtty^ 
and containing potassium peichlorate, potassium nitrate and/or If^iurn ^^t^ burning 
a«nE heat generation-regulating agent. percWorate-decomposmg aid and Inorganic fitter, the mixing 
ratio (weight ratio) of the granules A and the granules being 1 to 0.5-4. 
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The present invention relates to an insecticidal and acaricidal smoke f umigant formulation, which is par- 

BW FoTmC^Scons and eiectric mosquito mats have widely been ' — 

ouito* - Z they are not effective against bedbugs, house ticks (Ornfthonyssi^ bacot, . cockro^e^ 

q For extermination of bedbugs, house ticks, cockroaches, etc. jet-type smoke fumrgant formulations have 

^"nc^nventtona. jet-type smoke fumigant formulations, an active ingred^ 

aoert "is^r«S byfhe Ignition of the smoking agent The conventional jet-type «^ f ^ a *^f ™* 
SfnLxert s^icfentinsecticidal effectsof the active ingredient because a considerable amount of the. active 
£o£S con££? n ^e**-type smoke f umigant formulations is decomposed by the heat generated'™ 
Z^ST^e smoking agent, and because the combustion temperature of the formulations te ^con- 
SlS^eHowYronTme stendpomt of safety, and. hence.so is the vaporizing rate of 

^c^nglyTerehas been a strong demand for the development of smoke fumigantformulatior^hich 
can ta^to burned to release the actL ingredient at a high vaporizing rate, thereby exerting a potent in- 
^Wrfal and acaricidal effects against bedbugs, house ticks, cockroaches, etc 

m^oeV to d^eiop much more effective and safe insecticidal and acaricidal smoke fumigant tanHta, 
^ '"^^^nave extensively studied, and. as a result, invented an insecticidal and acartadal smoke 

of at least one pyrethroid compound as an active ingredient; ~»ii.Hoid 

?0 to Sparts byweight of at least one inflammable substance selected from the group consrsting of celluloid 

It S oarts SI wSgmof at least one organic Wowing agent selected from the group consisting Of azodicar- 

ute^betog 0.3 to 0 S preferably 0.3 to 0-6; and (B) 0.5 to 4 parts by weight. preferaWy 1 to 3 p^s 

f comprising 10 to 20 parts by weight of potassium perchlorate. 3 to 8 parts by weight of potassium 

"SecfeTf mm the group consisting of starch, lactose, cellulose, sucrose, glucose, fructose end mann^ 3to 
llartTbywTight ofatieast one heat gern^tfon-regulating agents sele^ 
CtSdU^phosphcric guanylurea and guahidine suHamateJS to 30 P^^we^htofa 
learone^erchlorata-deoomposing aid selected from the group consisting of potasstum eWorld*. J Whonte^ 
o^de sod^ cWoride, copper oxide, chromium oxide, iron oxide, iron chloride, actrve carbon and fem>cene 
a^di) to Mparts by weignT ,f at least one inorganic filler selected from the group * *™7™ 

oxlde^day pertite. dlatomaceous earth and talc the bulk specif ic gravity of the granules B being 0.S to 1.1. 

P,1B ™e W is^ctidd 1 aLd acaricidal smokefumigant formulations of the presort t invention 
the ac^e^dient Is very effectively vaporized, with little decomposition, by the ^^ ^n^rfToe 
^tinW and exerts a strong insecticidal and acaricidal effect against sard pests, and that mer can safely be 
us^in^rt since their combustion is relatively mild and the combustion temperature is relatively low. 

The nresent invention will be illustrated below. . . *a~«.,i«i_ 

Se S^oid compounds which may be used in the insecticide, and acanoklal s ^ e ^^^ 
tton o?ti«>^nt invent include, for example, cyphenothrin l(^^^:^ n( ^^^^^; 
c^ntnS. aUethrin I( RS>-3-al.y.-2Hnethyl^oxocyc.opent-2-enyl ( 1RS ^ ds - t ™^^^ t !i 
^^n^2^thvM-oxo-3-(2-propyny0cyclopent-2-enyl (1R)-cis.trans-chryi»mhemate]. tetramethrin 

MRstcte VmnVchrysanthematel. d-phenothrin I3-phenoxybenzyl (1 R^ris.trans-chrysanthemate] per- 
thyl 0R^^^^ n 2 -dichlorovinyl)-2.2-dimethylcydo-propanecarboxylate]. fen- 

cya^tpten^enzyl 2.2.3.3-tetramethylcydopropanecarboxylate]. trans-fluthnn <*"^«^ MAM- 
ZZZbe\Z\ MR H rans-3-(2^-dichlorovinylh2.2-dimethylcydopropanecarbox^ CMH ™^? , *E£ 
c^noXSoxybenzyl (1RSKis.trar,s-3-(2.2-dichlorovinyl)-2.2-dimethylc y dopmp^ 

optical fenmers and stereoisomers of these compounds and mixtures thereof ■ , inormdient 

totoTgrmute A described above, the mixing ratio of the pyrethro,d compound as an acl.ve .ngredrer* 



In the granules a oescnoea aouve, u.« »»Ai..y ~. rj 

^el^tCSZ J£ Tl» * «- forme, aoe„. I. 0.1 «o 5 parts b, w*l* of « for*, on. 
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dtohenylamine. ethyl central* methyl central* end 2-nitrodiphenylamme. and the amount of the latter agent 
t ™, 1 5 Darts by weight of at least one guanldine nitrate, dicyaridtemide and niroguanidine. 

, T^f^edav^ 

su* S^oSTand calcium strata. Further, the granules A may ~n**^ants 
EvSrn efficacy enhancer (e.g. piperonyl butoxide. MGK-264. S-421, etc), perfumes and deodorants. 
( 9 1„ ^iudnTtte granules A, usual*, the predetermined amounts of the above components and a suitable 

T?w*S or a^ dcohol (a* methyl alcohol) are mixed and kneaded together, and the resulting 
mZre ^^SSl^lSl and dried according to a usual method to obtain the desired granges 
TTno^e^fecntete granulation, ft Is preferred to add 0.1 to 4 parts by weight, more preferably 0.5to 3 parts 
t we^nToT ^htaken^agent (e.g. methyl ceOulose. hydroxypropylmethyl ceMutose) as a j^?*" a » d - 

^e oartlde size of the granules A thus obtained is usually 0.S to 3.5 mm. preferably 1.0 to 2 5 mm. 

Se SantfesBdescrtbed above may contain 0.1 to 4 parts by weight, preferably 0.5 to 3 parts byweight 
of JSESfm^ -H* ceflulose. hydroxypropylmethyl celMose) as e ^j^^^SSZ 
1 8 *"Xb usual y, the predetermined amount of the above components and a surtable amount of water 

amr^edTn?^^ 

The sn^oke f umigant formations of the present invention are usually prepared by packing each or a mix- 
ture^ mTSus granules A and B into a container (e.g.. paper cylinder), and then settmg an Igniting 

a9B %^Z a ^ iSSU Elation of the present Invention, the vapor of the ^e IngredienUs 
^■rLnTsoread in a moment in a large space. Thus, the formulation of the present Invention can effectively 
!^^^r^^r y mos^Ls or flies but a^ insanitary pests such as bedbugs, house ticks, « coclu^aches 
S^beTnd^TnSnrtures or other things. Moreover, from the standpoint of possibilrtjr^ofcausing f «s. 
^^^ f um^an^rmulation of the present invention is safe and. hence, particularly suited for indoor uses^ 

^^TnUniZonwil. be ...ustratod more specifically with reference to the following examples and 
comparative examples, but it is not to be interpreted as being limited to these examples. 

In each example, all parts mean a part by weight 

Example 1 

The granules A having a bulk specific gravity of 0.4 was obtained by mixing 1 5 parts " 
* ° Sutou, 28 parts of azodfcarbonamide. 0.4 part of diphenylamine (hereinafter referred to as DPA^ 

S'lutosC and^ suitable amount of water, granulating the resulting mixture according to a usual method, and 
then drying tnB jf* n ^^ . , f . ^ ^ 092 were obtained by mixing 10 parts of potassium per- 

chloreto ^J?5^^^^^ 6 partsof guanidine nitrate. 10 parts « potassium 
cnSlsCrtsTSn tetroxlde . 20 parts of aluminum oxide and 25 parts of kaolin day. Kr«ading and 
mwS toe resulting mixture with 1 part of methyl cellulose and a suitable amount of water, granulating the re- 
tinn mixture according to the usual method, and then drying the granules. 

A smSeTunSmt formulation was obtained by putting 10.0 g of the granules A obtained above ,n . q£ 
indritToaoer container (diameter 36 mm; height 80 mm), laying a glass wool net on the granules A and toen 
STgSSL granules B on the net The vaporizing rate of the active ^^^^SSS^lS 
resultog smoke f umigant formulation was measured according to the following method to f md that it was 78%. 

Method for measuring vaporizing rate o f the active ingredient 

In measuring the vaporizing rate, an instrument shown in Fig. 1 was used. One hundred grams of silica 
o elfcpTc^ 

The ignited smoke f umigant formula tion- was immedtatety-placed orva-wire net 2 a i n "^^^"l" 
t*lneV and thebody was covered with a covering container 1. An air-drawing cock 4 is opened, and the gen- 
sntke^vres suctioned at a rate of 25 ml/min. from the lower part of the glass filter. 
Mte^hirtyleconds from the completion of fuming of the smoke f umigant formulation suction wasstop- 
„Pd T^e nsides dM the covering container 1. the body 2 of the container and the glass filter 3 were washed 
It a ^tone and "he washings and an acetone extract obtained by extracting the silica gel in the glass f rtter 

The amount of the collected ectrve ingredient contained in the^ombined acet- 
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one solution was measured by gas chromatography, and the vaporizing rate of the active ingredient was cal- 
culated according to the following equation: 

. _ amount of the collected active ingredient x 100 

vaporizing rate (%) - a^unt of the active ii^^ 

Example 2 

The granules A having a bulk specific gravity of 0.34 were obtained by mixing 15 parts of cyphenothrin, 
1 9 parts of celluloid, 32 parts of azodicarbonamide, 0.4 part of DPA, 23.1 parts of perlite and 10 parts of zinc 
ta oxide, kneading and mixing the resulting mixture with 0.5 part of methyl cellulose and a suitable amount of 
water! granulating the resulting mixture according to a usual method, and then (frying the granules. 

The granules B having a bulk specific gravity of 0.8 were obtained by mixing 10 parts of potassium per- 
chlorate, 3 parts of potassium chlorate. 10 parts of lactose, 6 parts of guanidine nitrate, 10 parts of potassium 
chloride,' 15 parts of triiron tetroxide. 20 parts of aluminum oxide and 25 parts of kaolin day, kneading and 
15 mixing the resulting mixture with 1 part of methyl cellulose and a suitable amount of water, granulating the re- 
sulting mixture according to a usual method, and then drying the granules. 

In the same manner as in Example 1 . the smoke f umigant formulation was obtained by packing a cylindrical 
paper container with 10.5 g of the granules A and 16.0 g of the granules B, both of which were obtained above. 
The vaporizing rate of the cyphenothrin of this smoke f umigant formulation was measured by the same method 
20 as used in Example 1 to find that it was 70%. 

Example 3 

The granules A having a bulk specific gravity of 0.31 were obtained by mixing 20 parts of cyphenothrin, 
19 parts of celluloid, 32 parts of azodicarbonamide, 0.4 part of DPA. 18.1 parts of perlite and 10 parts of zinc 
oxide, kneading and mixing the resulting mixture with 0.5 part of methyl cellulose and a suitable amount of 
water! granulating the resulting mixture according to a usual method, and then drying the granules. 

The granules B having a bulk specific gravity of 0.8 were obtained by mixing 10 parts of potassium per- 
chlorate, 3 parts of potassium chlorate, 10 parts of lactose, 6 parts of guanidine nitrate, 10 parts of potassium 
chloride, 15 parts of triiron tetroxide, 20 parts of aluminum oxide and 25 parts of kaolin day, kneading and 
mixing the resulting mixture with 1 part of methyl cellulose and a suitable amount of water, granulating the re- 
sulting mixture according to a usual method, and then drying the granules. 

In the same manner as in Example 1 , the smoke f umigant formulation was obtained by packing a cylindrical 
paper container with 10.5 g of the granules A and 16.0 g of the granules B, both of which were obtained as 
above. The vaporizing rate of cyphenothrin of this smoke f umigant formulation was measured by the same 
method as used in Example 1 to find that it was 75%. 
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Comparative Example 1 

The granules A having a bulk specific gravity of 0.32 were obtained according to Example 1 . The granules 
B having a bulk specific gravity of 0.7 were obtained by mixing 17.5 parts of celluloid, 18 parts of guanidine 
nitrate, 5 parts of copper oxide, 5 parts of dicyandiamide and 53.5 parts of kaolin day. kneading and mixing 
the resulting mixture with 1 part of methyl cellulose and a suitable amount of water, granulating the resulting 
mixture according to a usual method, and then drying the granules. 

In the same manner as in Example 1. the smoke f umigant formulation for comparison was obtained by 
packing a cylindrical paper container with 11.0 g of the granules A and 16.0 g of the granules B, both of which 
were obtained above. In this case, the granules B do not contain potassium perchlorate. potassium nitrate or 
potassium chlorate and a particular burning agent unlike the smoke f umigant formulation of the present in- 
vention. The vaporizing rate of cyphenothrin of this smoke f umigant formulation was measured by the same 
so method as used in Example 1 to find that it was 46%. 

Comparative Example 2 

The granules A having a bulk specific gravity of 0.3 were obtained by mixing 20 parts of cyphenothrin, 75 
55 parts of azodicarbonamide and 4 parts of zinc oxide, kneading and mixing the resulting mixture with 1 part of 
hydroxy propylmethyl cellulose and a suitable amount of water, granulating the resulting mixture according to 
a usual method, and then drying the granules. The granules B having a bulk specific gravity of 0.8 were ob- 
tained according to Example 1 . The smoke f umigant formulation for comparison was obtained by mixing 10.5 
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a of the granules A and 16.0 g of the granules B, both of which were obtained above, and packing a cylindrical 
SaCcSer (diameter 33 mm. height. 50 mm) with the resulting mixture. In this case^ the grenutes A do 
not^ntein ^e particular inflammable substance unlike the smoke fumigant formulation of the present mven- 
SonTie vaporing rate of cyphenothrin of this comparative smoke f umigant formulate was measured by 
the same method as used in Example 1 to find that it was 38%. 
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Example 4 

Thesmoke fumigant formulations were obtained by mixing 11.3 g of each.of the granules paving a bulk 
specie g^vhy of f rem 0.32 to 0.65 and 16;0 g of the granules B having a bulk spedf ic 9^™* «*° f 
whWh wen? produced according to Example 1. and packing a cylindrical paper container (d«meter 33 mm. 
SSm^th the resulting mixture. The vaporizing rate pf cyphenothrin of these smoke fum.gant formu- 
Mtons was measured by the same method as used in Example 1. The results are shown In Table 1. 



Table 1 
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Bulk specific gravity of the granules 
A 


Bulk specific gravity of the granules B 


Vaporizing rate (%) 
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Example 5 

The sniokefumigantformulationswere obtained bymixing 15.0 g of each of me granule* B havinga bulk 
sDec^icZvrty of from0.6 to 1.0 and 11.0g of the granules A having a bulk specif fcgravi* of 0.4. 
w^P^u^d according to Example 1 . and packing a cylindrical paper container (diameter 33 rnnvhe,ght50 
rr^wS^sulting mbcture. The vaporizing rate of cyphenothrin of these smoke fumkjant formulations was 
measured by the same method as used in Example 1 . The results are shown in Table 2. 

Table 2 





Bulk specif ic gravity of the granules 
A 


Bulk specific gravity of the granules B 


Vaporizing rate (%) 


40 


0.40 


0.60 


61.8 




0.40 


0.77 


63.0 




0.40 


0.82 


67.3 


45 


0.40 


0.90 


73.0 




0.40 


1.00 


70.0 



BO Example 6 

„ 3 - of the 9ranu |es A having a bul k specri ,c gravity of 0:4 and the varying amouBtsJes^ibed i n T ab le 

2 of the granules B having a bulk specific gravity of 0.9. all of which were produced according , to Ex^plel^ 
were mixeo in the weight ratio of from 1:0.8 to 1:3.5. Thereafter, the smoke fumigant formutettons were pre- 
ss Zed by pacing cylindrical paper containers (diameter 33 m) with the mixture obtained above The vapoaang 
rates of cyphenothrin of these smoke fumigant formulations were measured by the same method as used ,n 
Example 1. The results are shown in Table 3. 
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An example of an insecticidal test using the smoke fumigant formulation of the present invention will be 
shown below. 
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Example 7 
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of the cockroaches were observed. . 4hn p/ 

the corrugated cardboard box even through the slits made in the box. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Flg 1 is a sectional view of the instrument used to measure the vapo^ng, 



ample 7. 

I . Covering container 
25 2. Body of the container 

2a. Wire net 

3. Glass filter 

4. Air-drawing cock 

10. Plastic cup containing German cockroaches 

II. plastic cup containing American cockroaches 

12. Corrugated cardboard box 

1 3. Position at which the smoke f umtgant formulation was set 
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aravitv of 0.3 to 0.9 and granules B having a bulk specific gravity or m.^w , » 

of azodicarbonamide, dinitmsopentamethyienete^mine an d potassium nitrate 

comprising 10 to 20 parts by^ 

and/or 1 to 5 parts by weight of potass.umchlora^ 7 to_ ^^^^glucose. fructose and mannitoi. 
weiahtofatleastoneperchlorate-decomposmgaid^ ac «ve-car- 
of said granules Aand granules Bi>eing^tto 0 ; 5-4. 
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4 parts by weight of at least one granulation aid selected from methyl cellulose and hydroxypropyl methyl 
cellulose. 

3. A formulation according to Claim 1 or 2 wherein the bulk specific gravity of the granules A is 0.3 to 0.6. 

4. A formulation according to any one of the preceding claims, wherein the bulk specific gravity of the gran- 
ules B is 0.6 to 1.0. 

5. A formulation according to any one of the preceding claims, wherein the mixing ratio (weight ratio) of the 
granules A and the granules B is 1 to 1-3. 

6. A formulation according to any one of the preceding claims, wherein the mixing ratio (weight ratio) of the 
pyrethroid compound and the inflammable substance in the granules A is 1 to 1-2. 

7. A formulation according to any one of the preceding claims, wherein the pyrethroid compound is cyphe- 
nothrin, allethrin, prallethrin, tetramethrin, resmethrin or d-phenothrin. 

8. A formulation according to any one of the preceding claims wherein the pyrethroid compound is cyphe- 
nothrin or d-phenothrin. 

9. A method for controlling insects and acarines which comprises fumigating a locus where insets and/or 
20 acarines inhabft with a formulation as claimed in any one of Claims 1 to 8. 

10. Use of a formulation according to any one of claims 1 to 8 as an insecticide or an acaricide. 
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(g) Smoke fumlgant formulations. 

(57) An insectickJaJ and acaricidal smoke fumig- 
ant formulation is obtained by mixing granules 
A having a bulk specific gravity of 0.3 to 0.9 and 
containing a pyrethroid compound as an active 
ingredient an inflammable substance and an 
organic blowing agent, with granules B having 
a bulk specffic gravity of 0,5 to 1.1 and contain- 
ing potassium perchlorate, potassium nitrate 
and/or potassium chlorate, burning agent, heat 
generation-regulating agent, perchlorate- 
decomposing aid and inorganic filler, the mix- 
ing ratio (weight ratio) of the granules A and the 
granules being 1 to 0.5-4. 
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